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ABSTRACT 
This repor t  is a presentation of cer ta in  flight mechanical data 
obtained f rom the SA-8 flight test. 
graphical form.  
instrument  location on the vehicle. 
Digitized data a r e  presented in 
Also included a r e  schematic drawings showing the 
The intention of this repor t  is  to present  the digitized data in an  
easy-to-read form for use by design and technical personnel.  This 
repor t  is to supplement the Saturn SA-8 Flight Evaluation Report  and 
many other  repor t s  published by the various laborator ies .  ,$?,-I%& 
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This repor t  is  a presentation of cer ta in  flight mechanical data 
obtained from the SA-8 flight test. 
graphical form. 
instrument  location on the vehicle. 
Digitized data a r e  presented in 
Also included a re  schematic drawings showing the 
This report  p resents  digitized data in  an  easy-to-read form for  
use  by design and technical personnel and supplements the Saturn SA-8 
Flight Evaluation Report  and many other repor t s  published by the 
various laborator ies .  
INTRODUCTION 
Included in this repor t  is information concerning the t ransducers ,  
acce le rometers  and other measuring devices as well as a descriptive 
drawing showing their  location o n  the vehicle. 
No analysis of data is made  in this report .  F o r  analysis  and 
interpretation of these measurements ,  see  the Saturn SA-8 Flight 
Evaluation Report  o r  the additional specialized evaluation r epor t s  
published by the various laboratories of MSFC. 
of some of the information i s  given so that it m a y  be m o r e  easily 
interpreted by the use r .  
A brief explanation 
The attitude e r r o r  angles shown a r e  f rom the S.T-124 stabilized 
platform. 
The computed yaw and roll commands were  zero  a f te r  24 seconds 
for  the S-I powered flight; therefore,  they a r e  not shown beyond 75 
seconds. 
S-IV flight were  generated by the ASC-15 digital computer. 
The S-I stage guidance w a s  computed f rom a t ime polynomial. 
The tilting program and s teer ing commands shown for  the 
Angles of attack were  measured only by the Q-ball differential 
p r e s s u r e  measurements .  
f i l tered digitally with a 1 cps low p a s s  filter. 
of attack a r e  shown calculated from these f i l tered data in  conjunction 
with a wind tunnel determined coefficient. These measurements  a r e  not 
considered valid in the low dynamic p r e s s u r e  region before 18 seconds 
and af te r  120 seconds. 
f r o m  attitude angles, t ra jectory angles and rawinsonde measu red  winds. 
The data f rom these measurements  were  
The f r ee - s t r eam angles  
The angle of attack is a l so  S h o w n  calculated 
This  calculated angle of attack is only valid until the lo s s  of rawinsonde h 
measured  winds at 103.7 seconds. 
The individual measurements  of engine actuator position on all 
F o r  the S-I stage,  
engines, a r e  shbwn in  pitch and yaw. 
actuator positions in the pitch and yaw planes.  
the average roll  actuator position i s  obtained by differentially averag-  
ing the eight te lemetered -actuator positions. 
position for the S-IV stage is  obtained by differentially averaging the 
actuator positions of engines one through four.  
actuator response due to sloshing was observed. 
actuator deflections a r e  shown a f t e r  being f i l tered with a 76-point 
band p a s s  fi l ter  around the sloshing frequency mode. 
Also shown is a n  average of the 
The average rol l  actuator 
An appreciable S-I 
The pitch and yaw 
Six bending acce lerometers ,  a s  well a s  the two control accelero-  
meters ,  are  shown. The bending acce lerometers ,  located in the 
instrument unit, on the spider beam, and on the thrust  ring, have been 
digitally filtered using a band pass  fi l ter  around the first bending mode. 
The control acce lerometers ,  active in the control loop f rom 35 to 100 
seconds,  a r e  shown af te r  being fi l tered with a 101-point 10.w pass  f i l t e r  
i n  one graph, and a band pass  f i l ter  around the first bending mode 
frequency in another.  
All digitized data shown have been shifted by ei ther  computing a 
shift f rom a balance of the equations of motion o r  by an amount necessary  
to make  the raw telemetry data read zero  before engine ingition. 
shifts a r e  shown on the page with the drawing and measuring charac te r i s -  
t ics .  
All 
Any er ra t ic  change in the data which occur s  a t  the approximate t imes  
of 31, 91, 130, 200, 400, and 600 seconds i s  due to inflight te lemetry 
calibrations. 
these times in which the te lemetry calibrations have been smoothed through. 
The telemetry during r e t r o  rocket firing was not blacked out completely 
but is noisy and should be used with caution. 
In some instances,  there  is a s t ra ight  line i n  the data at 
All data were plotted a t  0. 1 second intervals  except for the bending 
accelerometer  data which were  plotted at 0 . 0 2  second intervals ,  . 
2 
c 
TLMES O F  EVENTS 
4 
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ASC- 15 "0" Time 
Start Pitch Command 
Start Roll Command 
End Roll Command 
Control Computer Gain Change 
Enable S-I Level Sensors  
Lock Modules (Tilt  A r r e s t )  
IECO 
OECO 
S-IV Ullage Rocket F i r e  
Ret ro  Ignition, Separation, Control Switch Over 
S-IV Hydraulic Accumulation Open 
S-IV Ignition 
Jett ison Ullage/ LES 
Introduce Guidance 
Control Computer Gain Change 
S-IV Cutoff (Guidance) 
Insertion 
S-IV and I U  Tape Recorders  Playback Command 
S-IV and IU  Tape Recorders  Stop Playback Command 
Close S-IV AExiliary Non-Propulsive Ven t  P o r t s  
Initiate Pegasus Forward  Restraint  Separation 
Initiate Apollo Shroud Separation 
Initiate Pegasus Wing Restraint  Separation and 
End Deployment 
Energize Wing Deployment Motors 
- 3.29 
- 0.18  
0.078 
0.107 
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W, (Rawinsonde  Wind C o m p o n e n t )  (+ Wind  f r o m  R e a r )  ( m /  sec) 
w, (Angle-of -a t tac  Wind C o m p o n e n t )  (4- Wind f r o m  R e a r )  ( m /  s e c )  
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ANGULAR VELOCITIES (CONTD) 
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Differential P r e s s u r e  Q-Ball, Pitch (D134-900)* (Psid)  
Dynamic P r e s s u r e  Q-Ball (D137-900) (Psid)  
10 eo 80 50 T O  
*Fil tered with 31 point low pass f i l ter  
32 
Q-BALL DIFFERENTIAL PRESSURE MEASUREMENTS 





2 1  
1 
0 
- 1  
*Calculated from trajectory Angles, Attitude Angles, and Rawinsonde Wind. 
::::!+Jo adjustment made  for the 0. 2 deg measu red  Q-Bail 
misalignment. 
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2 Yaw, Angle-of-Attack, Calcolated* (dee;) 
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*Calculated from t ra jec tory  angles,  Attitude angles , and Rawinsonde Wind. 




YAW PLANE CALCULATED ANGLES-OF-ATTACK (CONTDI 
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PITCH ACTUATOR POSITIONS 
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PITCH ACTUATOR POSITIONS (CONTD) 
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, Position Pitch Actuator #3 (Gg-3) (deg) 




PITCH ACTUATOR POSITIONS (CONTD) 
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. 
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45 
AVERAGE FLIGHT PLANE ACTUATOR POSITIONS 
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AVERAGE FLIGHT PLANE ACTUATOR POSITIONS (CONTD) 
47 
.e Acceleration Yaw Control, Fil tered* (F41-802) (m/ sec2) 
.1 
.O 
- . I  
-.L 
*Filtered Digitally Using a 101 Point band p a s s  f i l ter  around the F i r s t  Bending Mode 
Frequency . 





Acceleration Pitch Control, Filtered* (F40-802) (m/ sec2) 
*Note: Filtered Digitally using a 1 Cycle Low Pass  Filter 
PITCH AND YAW NORMAL ACCELERATIONS 49 
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PITGH PLANE BENDING VIERATIONS-CONTROL ACCELEROMETERS (CONTD) 
51 
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.* Pitch Bending Vibration - Thrust  Ring, Fi l tered* (E25 
.1 
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*Note: Fil tered Digitally using a 101 Point band p a s s  . 
Bending Mode Frequency. 
i l ter  around the First 
52 PITCH PLANE BENDING VIBRATIONS 
. 
PITCH PLANE BENDING v m u n o r ~ s  (CONTD) 5 3  
L 
.z Yaw Bending Vibration-Spider Beam, Filtered::: (E166-11) (8's) 
. l  
.O 
- . I  
- .2 
::Note: Fil tered Digitally Using a 101 point band Pass Filter around the First Bend iq  
Mode Frequency 
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PITCH STEERING COMMAND AND VELOCITY VECTOR ANGLE 
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RANGE T I M E  - Y C W S  
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PITCH STEERING COMMAND VELOCITY VECTOR ANGLE (CONTD) 
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GUIDANCE COMMANDS - S-IV STAGE 58 
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GUIDANCE COMMANDS - S-IV STAGE (CONTD) 
I Attitude Yaw, ST-124 (H41-802) (den) 
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PITCH ACTUATOR POSITION (CONTD) 
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L 
Position Pitch Actuator (Gl-404) (deg) 
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PITCH ACTUATOR POSITION (CONTD) 
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I Position Yaw Actuator 
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ACTUATOR POSITIONS 
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ACTUATOR POSITIONS (CONTD) 
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, Position Actuator 6 - 2  (G15-405) fdee) 
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ACTUATOR POSITIONS (C ONTD) 75 
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RANGE TIWE - sconoa 
AVERAGE FLIGHT PLANE ACTUATOR POSITIONS (CONTD) 
77 
~~~~ 
, Angular Velocitv. Roll (F44-8021* Idee/ sec)  
::Data not adjusted f o r  te lemetry biases-  see page 6 
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